Different sensitivities of human and rat rho(1) GABA receptors to extracellular pH.
We have examined the sensitivity of human and rat homo-oligomeric rho(1) GABA receptors to variations in extracellular pH (pH(o)) using the whole-cell patch clamp technique. The GABA-induced conductance mediated by the rat rho(1) receptor (rho(1)-R) decreased with a decrease in pH(o) between 9.0 to 5.4. Below pH(o) 7.4 the effect of protons on the GABA-induced conductance was apparently competitive, but above pH(o) 7.4 the inhibitory effect of extracellular protons was almost independent on the GABA concentration. Titration of the GABA-induced conductance at 3 microM GABA revealed two protonation sites on rat rho(1)-R with pKa 6.4 and pKa 8.2. At 10 microM GABA the low pKa (6.4) was shifted to a clearly lower value (5.6), but the high pKa was only slightly decreased (from 8.2 to 7.9). Zn(2+) ions were capable of relieving the proton inhibition at low pH(o) indicating that Zn(2+) interacts with the low pKa site. Unlike the rat rho(1)-R, the human rho(1)-R was sensitive only to changes in pH(o) at acidic levels. Proton inhibition of human rho(1)-R was apparently competitive, as observed on rat-rho(1) at acidic pH(o). Titration of the human rho(1)-R gave a single H(+) binding site with a pKa of 6.3, similar to the value for the low pKa on rat rho(1)-R. The pKa value of human rho(1)-R was not dependent on the GABA concentration. A chimeric receptor, consisting of the N-terminal part of the rat rho(1)-R and C-terminal part of the human rho(1)-R, displayed pH(o) sensitivity similar to that observed for rat rho(1)-R. This indicates that the high pKa of rat rho(1)-R is attributable to the 11 amino acid differences between the rat and human rho(1)-R extracellular domains.